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Fig. 2. (a) Call blocking and forced termination performance versus (b) mean
carriedtrafficforcomparisonoftheLOLIAwithseven“local”basestationsand
FCA using 7- and 12-cell reuse clusters under uniform traffic.
LOLIA used seven nearest base stations, i.e., , which
statistically speaking has the promise of tighter channel reuse
than that of the FCA scheme.
Fig. 2 shows the new call blocking and forced call termina-
tion probability for different uniform traffic loads, measured
in terms of the mean normalized carried traffic expressed in
Erlangs/km /MHz. Specifically, Fig. 2(a) portrays that the
FCA algorithm with a 12-cell reuse factor gives the highest
new call blocking probability, followed by the FCA scheme
using a seven-cell reuse factor, and then the LOLIA with
the lowest probability of a blocked call. The poor blocking
performance of the FCA algorithm with the 12-cell reuse factor
can be attributed to its inherently poorer spectral efficiency
than that of its seven-cell derivative. The lack of reduction in
the new call blocking probability when using the four-element
adaptive antenna arrays in conjunction with the FCA algo-
rithms suggests that their blocking performance is limited by
the available frequency/timeslot combinations. By contrast,
however, the blocking performance of the LOLIA appears to be
interference limited, since the addition of the adaptive antenna
array results in a significantly reduced call blocking probability.
Fig. 2(b) shows that the FCA algorithm using a 12-cell reuse
cluster has a lower call dropping probability than that of a
seven-cell reuse cluster. This is a result of the greater reuse
distance between cochannel cells, leading to lower interference
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Fig. 3. (a) Probability of low-quality signal (P ) and GOS versus (b) mean
carriedtrafficforcomparisonoftheLOLIAwithseven“local”basestationsand
FCA using 7- and 12-cell reuse clusters under uniform traffic.
levels and hence fewer dropped calls. The efficiency of the
adaptive antenna arrays can be seen clearly in this figure, with
significantly reduced call dropping probabilities observed for
all of the channel allocation algorithms. It is interesting to note
that the FCA algorithm with a seven-cell reuse cluster size, in
conjunction with the adaptive antenna array, exhibits a lower
forced termination probability than the 12-cell reuse factor
variant. This is due to the greater levels of interference present
with the seven-cell FCA network. Therefore, it benefits to a
greater extent from the interference reduction capabilities of
the adaptive antenna array.
Fig. 3 depicts the grade of service and probability of
low-quality access versus a range of uniform traffic loads.
It can be seen from Fig. 3(a) that the FCA algorithm using
a seven-cell cluster size suffers from a significantly higher
probability that low-quality access will occur. However, the
FCA algorithm using a 12-cell cluster size performs much
better due to its greater frequency reuse distance, reducing the
interference levels. The performance of the LOLIA is superior
at higher levels of teletraffic, but at lower levels it results in a
greater chance of a low-quality access’ occurring than for the
FCA algorithm in conjunction with the 12-cell reuse factor.
This results from nonoptimal channel assignments at low
traffic loading due to the more dynamic nature of the traffic.
By contrast, at the higher traffic loads, the system has a more